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About this Guide 



Intended audience 

This book is intended for use by technical professionals who are 
experienced with the following: 

• Microsoft® administrative procedures 

• System and storage configurations 

Prerequisites 

Before you set up the HP ProLiant Storage Server, HP recommends that you 
obtain supplemental documentation relative to the items listed above in the 
section titled "Intended Audience." 

Related documentation 

In addition to this guide, HP provides corresponding information: 

• HP ProLiant Storage Server Administration Guide 

• t-iP Proliant Storage Server Release Notes 

Conventions 

Conventions consist of the following: 

• Document conventions 

• Text symbols 
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Document conventions 

This document follows the conventions in the following table. 



Table 1 Document conventions 



Convention 


Element 


Blue text 


Cross-reference links 


Bold 


Menu items, buttons, and key, tab, and 
box names 


Italics 


Text emphasis and document titles in 
body text 


Monospace font 


User input, commands, code, file and 
directory names, and system responses 
(output and messages) 


Monospace, italic 
font 


Command-line and code variables 


Blue underlined text 
(http://www.hp.com) 


Web site addresses 



Text symbols 

The following symbols may be found in the text of this guide. They have 
the following meanings: 



A WARNING! 
Text set off in this manner indicates that failure to follow directions in the 
warning could result in bodily harm or death. 



A CAUTION: 
Text set off in this manner indicates that failure to follow directions could 
result in damage to equipment or data. 



10 About this Guide 



r>3-v NOTE: 

Text set off in this manner presents commentary, sidelights, or interesting 
points of information. 



Equipment symbols 

The following equipment symbols may be found on hardware for which 
this guide pertains. 



A WARNING! 
A A 

/ * \/ ' \ Any enclosed surface or area of the equipment marked 
with these symbols indicates the presence of electrical shock hazards. 
Enclosed area contains no operator serviceable parts. WARNING: To 
reduce the risk of personal injury from electrical shock hazards, do not 
open this enclosure. 



A WARNING! 

/ * YOS' Any RJ-45 receptacle marked with these symbols indicates a 
network interface connection. WARNING: To reduce the risk of electrical 
shock, fire, or damage to the equipment, do not plug telephone or 
telecommunications connectors into this receptacle. 



A 



WARNING! 



Any surface or area of the equipment marked with these 
symbols indicates the presence of a hot surface or hot component. 
Contact with this surface could result in injury. WARNING: To reduce 
the risk of personal injury from a hot component, allow the surface to 
cool before touching. 
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A 



Power supplies or systems mar!<ed with these symbols 
indicate the presence of multiple sources of power. WARNING: To reduce 
the risk of personal injury from electrical shock, remove all power cords 
to completely disconnect power from the power supplies and systems. 



WARNING! 

i^^f!^\/^l^ Any product or assembly marked with these symbols indicates 
that the component exceeds the recommended weight for one individual 
to handle safely. WARNING: To reduce the risk of personal injury or 
damage to the equipment, observe local occupational health and safety 
requirements and guidelines for manually handling material 



Getting help 

If you still hove a question after reading this guide, contact an HP 
authorized service provider or access our web site: http://www.hp.com 



NOTE: 

Known issues and workarounds for the storage server products and 
the service release are addressed in release notes. To view the latest 
version, visit http:/ / www. hp.com/ go/ support . Select See support 
and troubleshooting information and enter a product name/number. 
Under self-help resources, select the manuals (guides, supplements, 
addendums, etc) link. 



HP technical support 

Telephone numbers for worldwide technical support are listed on the 
following HP web site: http://www.hp.com/support/ . From this web site, 
select the country of origin. 

NOTE 

\~'^\ For continuous quality improvement, calls may be recorded or monitored. 
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Be sure to have the following information available before calling: 

• Technical support registration number (if applicable) 

• Product serial numbers 

• Product model names and numbers 

• Applicable error messages 

• Operating system type and revision level 

• Detailed, specific questions 

HP hardware support services 

HP Instant Support Enterprise Edition (ISEE) provides proactive remote 
monitoring, diagnostics, and troubleshooting to help you enhance 
the availability of your servers, as well as storage and network 
devices. The ISEE software is located on the storage server in the 
c:\hpnas\components\ISEE folder. For more information, go to 
the HP web site: http://h2021 9. www2.hp.com/services/cache/ 
10707-0-0-225-1 2 l.aspx 

HP Services provides service tools that notify you when a significant system 
event has or will occur. These tools, WEBES System Event Analyzer (SEA) 
and OSEM, are used both as part of the ISEE remote service offering and 
as standalone tools to HP service customers. They are designed to send 
a notification only when an event or series of events has occurred that 
require service action. They are not intended to be real time system state 
monitors that trigger with every event. Most system components have the 
capability of sending hundreds of state events during normal operation. 
SEA and OSEM are designed to filter these component events and only 
notify customers and/or HP Services when action needs to be taken to 
resolve or prevent an outage. As designed they will not report all events. 
Other utilities are available to monitor real time system state. The software 
is located on the storage server in the c:\hpnas\components\ISEE\OSEM 
and c:\hpnas\components\ISEE\WEBES folders. 



rH-)vP NOTE: 

This feature is only available on the 300 or 500 series ProLiant Storage 
Servers. 



HP authorized reseller 

For the name of your nearest HP authorized reseller: 
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• In the United States, call 1-800-282-6672 

• Elsewhere, see the HP web site for locations and telephone 
numbers: http://www.hp.com . 

Ipful web sites 

For third-party product information, see the following HP web sites: 

• http:/ / www, hp.com 

• http:/ / www, hp.com/ go/ storage 

• http://www.hp.com/support 

• http://www.docs.hp.com 
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About this Guide 



1 Overview 



This guide provides basic instructions for installing and initially configuring 
HP ProLiant Storage Servers. The basic steps are: 

1 . Setup the hardware. 

Refer to the HP ProLiant Storage Server installation poster for 
model-specific information. 

2. Collect configuration information. 

See Tables 2 through 4 in this chapter. 

3. Use one of the following methods to initialize the storage server 
and identify the configuration parameters: 

• Remote browser 

• Direct attach 

See chapter 2 of this guide. 

4. Use the Rapid Startup Wizard to complete the initial configuration. 

See chapter 2 of this guide. 

5. Configure storage, if applicable. 

See chapter 3 of this guide for an overview of storage. 

6. Use the HP ProLiant Storage Server Administration Guide to 
complete any additional configuration tasks. 



The latest Service Release kit is included with the Proliant Storage Server. 
The Service Release DVD provides software updates, upgrades, and 
enhancements that were not available when tne storage server was 
manufactured. Please read the Quick Start Guide in the Service Release 
kit for a complete description of the Service Release and its installation 
instructions. 




-»-V NOTE: 
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NOTE: 

This user guide and the HP ProLiant Storage Server Administration Guide 
provide information for several storage servers. Not all information is 
relevant to all storage servers. Exceptions are noted throughout the text. 
In addition, see Tables 2, 3, and 4. 



The following tables provide a quick reference for determining v/hich 
sections of the storage server documentation apply to a particular model. 
See the QuickSpecs for specific hardware and software information. 
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Table 2 Model quick reference (ML110 through DL100) 





MLllOGl 


ML110G2a 


ML110G2 


DLIOO 


OS version 


Express 


Express 


Work- 
group 


Work- 
group 


Preconfig- 
ured stor- 
age 


Yes 


Yes 


Yes 


Yes 


Storage 

L 

manager" 


Yes 


No 


Yes 


Yes 


Feature 

Pack 

support 


Yes 


No 


Yes 


Yes 


Print 

services 

support 




No 


Yes (up to 
5 printers) 


Yes (up to 
5 printers) 


SAN 
support 


No 


No 


No 


No 


Cluster 
support 


No 


No 


No 


No 


iLO/ 

RILOE/LO- 
100 


None 


Optional 
LO-lOO 


Optional 
LO-lOO 


None 


NIC Portsd 


1 


1 


1 


2 



^The Windows Storage Server 2003 Express Edition OS on the MLl 1 0 G2 Storage 
Server 320 GB model is limited to basic file serving functionality. Tfiis OS does not 
include support for Storage Resource Manager 2.0 (file screening and quotas) or print 
serving. Also, this OS does not allow Microsoft Exchange storage, iSCSI Feature Pack, 
HP OpenView Storage Mirroring, anti-virus, backup, or any other third-party storage 
service applications to be loaded on the Storage Server. 

'^Storage Manager consists of Directory Quotas, File Filtering, and Storage Reports. 
■^Print Server Kit (377385-B21) option available, allowing print server services to 
network printers. 

^Most servers support NIC teaming by default and include software support. The MLl 1 0 
supports NIC teaming by adding the appropriate network cords and software from HP. 
The DLIOO supports NIC teaming using the Intel Network Adapter user interface. 
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Table 3 Model quick reference (ML350 through ML370) 





ML350 G4 


ML350 G4p 


ML370 G4 


OS version 


Standard 


Standard 


Standard 


Preconfig- 
ured stor- 
age 


No 


No 


No 


Storage 
manager" 


Yes 


Yes 


Yes 


Feature 

Pack 

support 


Yes 


Yes 


Yes 


Print 

services 

support 


Yes 


Yes 


Yes 


SAN 
support 


Yes 


Yes 


Yes 


Cluster 
support 


No 


No 


No 


iLO/ 

RILOE/LO- 
100 


Optional 
RILOE II 


iLO 


iLO 


NIC Portsb 


1 


1 


1 



^Storage Manager consists of Directory Quotas, File Filtering, and Storage Reports. 
bMost servers support NIC teaming by default and include software support. 
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Table 4 Model quick reference (DL380 through DL585) 





DL380 G4 


DL380 G4 


DL580 G2 


DL 585 


OS version 


Standard 


Enterprise 


Enterprise 


Enterprise 


Preconfig- 
ured stor- 
age 


No 


No 


No 


No 


Storage 
manager'^' 


Yes 


Yes 


Yes 


Yes 


Feature 

Pack 

support 


Yes 


No 


No 


No 


Print 

services 

support 


Yes 


Yes 


Yes 


Yes 


SAN 
support 


Yes 


Yes 


Yes 


Yes 


Cluster 
support 


No 


Yes 


Yes 


Yes 


iLO/RILOE/ 
LO-lOO 


iLO 


iLO 


iLO 


iLO 


NIC Portsb 


1 


2 


2 


2 



■^Storage Manager consists of Directory Quotas, File Filtering, and Storage Reports. 
'^Most servers support NIC teaming by default and include software support. 
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20 Overview 



2 System Configuration 



Before beginning the configuration process, verify that the storage server is 
completely instaOed and that all cables and cords are connected. 

It is important to read all of the supplied documentation before starting. 
Relevant documents include: 

• HP ProLiant Storage Server installation instructions for your model 

• HP ProLiant Storage Server Administration Guide 

• HP ProLiant Storage Server Release Notes (if required, this 
document will be available at http://www.hp.com/qo/servers ) 



Known issues and workarounds for the storage server products and 
the service release are addressed in release notes. To view the latest 
version, visit http:/ / www. hp.com/ go/ support . Select See support 
and troubleshooting information and enter a product name/number. 
Under self-help resources, select the manuals (guides, supplements, 
addendums, etc) link. 



Deploying the storage server on the network 

The default shipping configuration contains one or two 10/100/1000 
integrated network interface controller (NIC) ports for client data access. 
NIC data ports also allow access to the WebUI that accompanies the 
product. Most management and administrative procedures can be 
accomplished via the WebUI. 

IP networking and setup requirements 

• Windows-based PC running Microsoft Internet Explorer 5.5 (or 
later) on the same network segment as the storage server; this is 
used to set up and administer the storage server. 




Additional Ethernet connection ports to client subnets (depending 
on network options ordered). 
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Collecting configuration information 



Choose a host name and collect general information required to initialize 
the storage server for either dynamic host configuration protocols 
(DHCP) or non-DHCP configurations. This information is needed during 
configuration, as shown in Table 5. Become familiar with this information 
before attempting to configure the storage server. 



Table 5 Configuration Information 



Part A: To be completed for DHCP and non-DHCP configurations 


Server Host Name: 


Part B: To be completed for non-DHCP configurations only 


DNS Servers 


IP Address 


1 




2 




3 




Storage Server NIC 
Port* 


IP Address 


Subnet 
Mask 


Gateway 
Address 


NIC 1 








NIC 2 








* Disable ports that will not be used. Each Ethernet port, whether standard 
or added, must be configured with a separate subnet. 


Part C: SNMP Information (optional) 


Trap Destination (IP 
Address) Manager 
Client: 




Management Traps 
Community String: 




System Management 
Community String: 
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Windows Multilingual User Interface (MUl) on Storage 
Server Service Release DVD 



The latest HP Storage Server Service Release (SR) DVD includes 
Microsoft Windows Multilingual User Interface (MUl) Pack. The 
Windows MUl pack is a set of language specific resource files that 
can be added to the English version of Windows Server 2003. 
When installed on the English version of Windows, MUl allows 
the user interface language of the operating system to be changed 
according to the preferences of individual users. Languages included 
on the SR DVD: French, German, Italian, Spanish, Korean, Simplified 
Chinese, Traditional Chinese, Portuguese (Brazil), Dutch, Swedish, and 
Japanese. For more information about MUl, visit the Microsoft web site: 
http://www.microsoft.com/qlobaldev/Drlntl/faqs/MUIFaq.mspx 

To install Windows MUl (if desired): 

1 . Review the Windows MUl Read Me First document. 

2. Before configuring the Proliant Storage Server, insert the Service 
Release DVD into the DVD ROM drive on your Storage Server 



3. The installation should begin automatically. If the setup does not 
begin automatically, browse to the CD in Windows Explorer and 
double click on Setup.exe. 

4. On the HP Storage Server Service Release menu, click on "Install 
Service Release X.X" (where X.X is the version number) to start the 
setup wizard and from the "Features Menu" select the appropriate 
MUl packs and follow the instructions to install them on the 
system. Do not select the Service Release items because they 
have already been installed on the storage server. 



Installing Windows MUl only localizes the Windows operating system 
and does not localize the NAS WebUI or NAS-unique Help files. 



WebUI configuration 

The WebUI is a graphical, easy-to-use application that gathers the 
necessary information for configuration. The WebUI can be accessed 
through two methods: 



system. 




-M-V NOTE: 
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• Remote Browser method (using hostname) 

• Direct Attach method 



NOTE: 

Pn You con configure this system through the WebUI or manually through 
Remote Desktop or Windows Storage Server 2003 Desktop. 




Method 1 : Remote browser (using hostname) 

The storage server ships with DHCP enabled on the network port. If the 
system is placed on a DHCP enabled network and the serial number of 
the device is known, it can be accessed through a client running Internet 
Explorer 5.5 (or later) on that network, using the 3202 port of the device. 

Requirements to run the WebUI configuration application: 

• Windows-based PC loaded with Internet Explorer 5.5 (or later) on 
the same segment as the storage server 

• DHCP-enabled network 

• Serial number of the storage server 

Procedure 

1 . Connect the Ethernet cable to the network port of the storage server 
and the corresponding network segment. 

2. Go to the storage server and power it on. It will be several minutes 
before the storage server is accessible on the network. 
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3. Open Internet Explorer on the PC. Enter https : //, the serial number 
of the storage server followed by a hyphen (-), and then : 3202. Press 
Enter. 



Example: https : //D4 0 5 9ABC34 33- : 32 02 



rmvs> NOTE: 

Substitute the server name for the serial number if a server name 
was previously set. 



4. Login to the WebUI. This launches the WebUI configuration 

application (Rapid Startup) on the target HP ProLiant Storage Server, 
as shown in Figure 1 . 



r:-H,^ NOTE: 

The default login for the WebUI is administrator and the 
password is hpinvent. The WebUI uses the same login as the local 
administrator's account or an account with administrative privileges. 



5. Go to Rapid Startup Wizard configuration to complete the setup 
procedures. 

Method 2: Direct attach 



You can access the WebUI using a monitor, mouse, and keyboard directly 
attached to the storage server. 



Procedure 



1 . Connect the Ethernet cable to the network port of the storage server 
and the corresponding network segment. 

2. Connect the monitor, mouse, and keyboard directly to the rear panel 
connectors of the storage server. 

3. Power on the storage server. 

4. Login into the device using the WebUI user name and password. 
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rO-Hvs. NOTE: 

The default login for the WebUI is administrator and the 
password is hpinvent. The WebUI uses the same login as the local 
administrator's account or an account with administrative privileges. 



5. Open Internet Explorer to launch the WebUI configuration application 
(Rapid Startup) on the target storage server, as shown in Figure 1 . 

If the WebUI does not launch, connect to the LocalHosf and login 
to the WebUI. 

6. Go to Rapid Startup Wizard configuration to complete the setup 
procedures. 

Rapid Startup Wizard configuration 

This utility guides you through the configuration process. 

Ensure that an Internet Explorer window is open and the WebUI is at the 
Rapid Startup Wizard, as shown in Figure 1 . 
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Figure 1 Rapid Startup wizard screen 



rlMvp NOTE: 

The Rapid Startup Wizard is the default page unless you complete the 
wizard or select the checkbox next to the text that reads, "Do not show 
this wizard as the default page." 



NOTE: 

~'^\ Some models require an additional step to configure Integrated 
Lights-Out (iLO) settings. 

Procedure 

Using the information from Table 5, fill in the screens that follow. 

1 . Click Next to start the Rapid Startup Wizard (There may be a slight 
pause because the wizard is gathering information about the system 
and populating the fields.) 

2. Configure the Date and Time Settings. Click Next to continue. 

3. Configure the Administrator Account settings. Click Next to continue. 

4. Configure the Alert E-mail settings. Click Next to continue. 
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Configure the SNMP Settings. Click Next to continue. 

Configure the Network Interface Information for both NICs. Click 
Next to continue. 

Configure the System Information. Click Next to continue. 

Verify that the information is correct when the configuration review 
screen is displayed as shown in Figure 2. 
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Figure 2 Rapid Startup configuration review screen 



Click Finish to exit Rapid Startup. If a reboot is required, Rapid Startup 
displays a message that a reboot is occurring and the configuration 
information will be set. 

The browser returns to the status page. The refresh can take several 
minutes if the device was restarted. 



NOTE: 

After the Rapid Startup Wizard is complete, the Welcome page 
becomes the default page. 
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Completing basic setup 



This completes the basic configuration of the HP ProLiant Storage Server, 
however, some computing environments can require additional settings 
and configuration as noted below. 

Completing the system configuration 

Most of these tasks can be completed using the WebUI. All procedures 
for the configuration tasks can be found in the HP ProLiant Storage Server 
Administration Guide. 

• Place the storage server into an Active Directory or Windows NT® 
4.0 domain for ease of manageability (highly recommended). 

• Enable protocols such as NFS sharing, NCP, and/or AppleTalk. 

• Create shares corresponding to the protocols mentioned in the 
previous steps. 

• Configure shadow copies for creating point-in-time snapshots of 
data volumes. 

• Configure data replication software via Microsoft File Replication 
Services. 

• Enable and establish space usage quotas. 

• Configure DFS (Distributed File System) or publish the storage 
server shares into an already existing DFS structure. 

• Adjust logging for system, application, and security events. 

• Install additional third-party software, such as backup, anti-virus, 
or monitoring agents. 
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NOTE: 

It is highly recommended to run Microsoft Windows Updates 
to identify, review, and install the latest, applicable, critical 
security update on the storage server. For recommendations, 
instructions, and documentation to help manage the software update, 
hotfix, and security patches process on the storage server, see 
"Microsoft Software Updates on HP ProLiant Storage Servers" at: 
http://h 1 8006.wwwl .hp.com/storage/storageservers.html. 



Configure UNIX® user and group mappings. 

Create and verify a full storage server system backup before 
putting the system into production. 

uster setup 

If your storage server model supports clustering, see the HP ProLiant 
Sforage Server Administration Guide for complete details on cluster setup. 
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3 Storage Management 
Overview 



This chapter provides an overview of the components that make up the HP 
ProLiant Storage Server storage structure. 

The storage server is configured at the factory with default system settings 
and with the operating system installed. The information in this chapter 
refers to data storage that, except for the 1 00 series, does not come 
pre-carved or RAID configured. 



CAUTION: 

This section on storage management is required reading material for the 
storage server administrator. This section develops the concepts and 
requirements that serve as the basis for successfully using an HP ProLiant 
Storage Server. Failure to read this section and the appropriate sections 
on storage management in the administration guide may lead to data 
loss or file corruption. 



Storage management elements 

Storage is divided into four major divisions: 

• Physical storage elements 

• Logical storage elements 

• File system elements 

• File sharing elements 

Each of these elements is composed of the previous level's elements. 

Storage Management example 

The MSAIOOO storage and the associated Array Configuration Utility are 
used in the example. The Array Storage device in use impacts the devices 
in use and the relevant storage management software required. 
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Figure 3 Storage Management process example 

Physical storage elements 

The lowest level of storage management occurs at the physical drive level. 
Minimally, choosing the best disk carving strategy includes the following 
policies: 
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Analyze current corporate and departmental structure. 

Analyze the current file server structure and environment. 

Plan properly to ensure the best configuration and use of storage. 

• Determine the desired priority of fault tolerance, performance, 
and storage capacity. 

• Use the determined priority of system characteristics to 
determine the optimal striping policy and RAID level. 

Include the appropriate number of physical drives in the arrays to 
create logical storage elements of desired sizes. 



With an array controller installed in the system, the capacity of several 
physical drives can be logically combined into one or more logical 
units called arrays. When this is done, the read/write heads of all the 
constituent physical drives are active simultaneously, dramatically reducing 
the overall time required for data transfer. 



NOTE: 

Dependinq on the storage server model, array configuraHon may not 
be possible or necessary. 




L1 



P1 P2 P3 



Figure 4 Configuring the physical drives into an array 
dramatically improves read/write efficiency 

Because the read/write heads are active simultaneously, the same amount 
of data is written to each drive during any given time interval. Each unit of 
data is termed a block. The blocks form a set of data stripes over all the 
hard drives in an array, as shown in Figure 5. 
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Figure 5 RAID 0 (data striping) (S1-S4) of data blocks (B1-B12) 



For data in the array to be readable, the data block sequence within 
each stripe must be the same. This sequencing process is performed by 
the array controller, which sends the data blocks to the drive write heads 
in the correct order. 

A natural consequence of the striping process is that each hard drive in a 
given array contains the same number of data blocks. 



-VM,^ NOTE: 



If one hard drive has a larger capacity than other hard drives in the same 
array, the extra capacity is wasted because it cannot be used by the array. 



Fault tolerance 



Drive failure, although rare, is potentially catastrophic. For example, in 
Figure 5 using simple striping, failure of any hard drive leads to failure of 
all logical drives in the same array, and hence to data loss. 

To protect against data loss from hard drive failure, storage servers should 
be configured with fault tolerance. HP recommends adhering to RAID 5 
configurations. 

The table below summarizes the important features of the different kinds 
of RAID supported by the Smart Array controllers. The decision chart in 
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the following table can help determine which option is best for different 
situations. 



Table 6 Summary of RAID Methods 





RAID 0 
Striping 
(no fault 
tolerance) 


RAID 1+0 
Mirroring 


RAID 5 
Distributed 

Data 
Guarding 


RAID ADG 
Advanced 

Data 
Guarding 


Maximum 
number of 
hard drives 


N/A 


N/A 


14 


Storage 

system 

cfependent 


Tolerant 
of single 
hard drive 
failure? 


No 


Yes 


Yes 


Yes 


Tolerant of 
multiple si- 
multaneous 
hard drive 
failure? 


No 


For RAID 
1+0, if 
the failed 
drives 
are not 
mirrored to 
each other 


No 


Yes (two 
drives can 
fail) 



line Spares 

Further protection against data loss can be achieved by assigning an 
online spare (or hot spare) to any configuration except RAID 0. This hard 
drive contains no data and is contained within the same storage sub 
system as the other drives in the array. When a hard drive in the array 
fails, the controller can then automatically rebuild information that was 
originally on the failed drive onto the online spare. This quickly restores the 
system to full RAID level fault tolerance protection. However, unless RAID 
ADG is being used, which can support two drive failures in an array, in the 
unlikely event that a third drive in the array should fail while data is being 
rewritten to the spare, the logical drive still fails. 



NOTE: 

For configurable storage servers, storage limitations are based on the 
type of SAN the storage server is connected to. See the individual SAN 
documentation for limitations of Windows Storage Server 2003. 
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Logical storage elements 

Logical storage elements consist of those components that translate the 
physical storage elements to file system elements. The storage server 
utilizes the WebUI to manage the various types of disks presented to the 
file system. The WebUI has two types of LUN presentation, basic disk and 
dynamic disk. Each of these types of disk has special features that enable 
different types of management. 

Logical drives (LUNs) 

While an array is a physical grouping of hard drives, a logical drive 
consists of components that translate physical storage elements into file 
system elements. 

It is important to note that a LUN may extend over (span) all physical drives 
within a storage controller subsystem, but cannot span multiple storage 
controller subsystems. 




Figure 6 2 arrays (A1, A2) and 5 logical drives (LI through 
L5) spread over 5 physical drives 



NOTE: 

This type of configuration may not apply to all storage servers and serves 
only as an example. 



Through the use of basic disks, primary partitions or extended partitions 
can be created. Partitions can only encompass one LUN. Through the use 
of dynamic disks, volumes can be created that span multiple LUNs. The 
WebUI can be used to convert disks to dynamic and back to basic, and 
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manage the volumes residing on dynamic disks. Other options include the 
ability to delete, extend, mirror, and repair these elements. 



■mw NOTE: 

See the section "Dynamic growth" in the administration guide for 
additional information on LUN extension and use by the operating system. 



Partitions 

Partitions exist as either Primary Partitions or Extended Partitions and can 
be composed of only one basic disk no larger than 2 TB. Basic disks can 
also only contain up to four primary partitions, or three primary partitions 
and one extended partition. In addition, the partitions on them cannot be 
extended beyond the limits of a single LUN. Extended partitions allow 
the user to create multiple logical drives. These partitions or logical disks 
can be assigned drive letters or be mounted as mount points on existing 
disks. If mount points are utilized, it should be noted that Services for UNIX 
does not support mount points at this time. The use of mount points in 
conjunction with NFS shares is not supported. 

Volumes 

When planning dynamic disks and volumes there is a limit to the amount of 
growth a single volume can undergo. Volumes are limited in size and are 
limited to no more than 32 separate LUNs with each LUN not exceeding 2 
terabytes (TB). Volumes also cannot exceed 64 TB of disk space. 

The RAID level of the LUNs included in a volume must be considered. All 
of the units that make up a volume should have the same high-availability 
characteristics. In other words, the units should all be of the same RAID 
level. For example, it would be a bad practice to include both a RAID 1 +0 
and a RAID 5 array in the same volume set. By keeping all the units the 
some, the entire volume retains the same performance and high-availability 
characteristics, making managing and maintaining the volume much 
easier. If a dynamic disk goes offline, the entire volume dependent on the 
one or more dynamic disks is unavailable. There could be a potential for 
data loss depending on the nature of the failed LUN. 

Volumes are created out of the dynamic disks and can be expanded on 
the fly to extend over multiple dynamic disks if they are spanned volumes. 
However, after a type of volume is selected it cannot be altered. For 
example, a spanning volume cannot be altered to a mirrored volume 
without deleting ana recreating the volume, unless it is a simple volume. 
Simple volumes can be mirrored or converted to spanned volumes. Fault 
tolerant disks cannot be extended either. Therefore, selection of the volume 
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type is important. The same performance characteristics on numbers of 
reads and writes apply when usinq fault tolerant configurations as is the 
case with controller based RAID. These volumes can also be assigned drive 
letters or be mounted as mount points off existing drive letters. In general, 
HP recommends utilizing the Array controller for the management of fault 
tolerance over the use of Windows Storage Server 2003 software RAID 
because it places an additional level of operating system overhead on 
volumes. If mount points are utilized, it should be noted that Services for 
UNIX does not support mount points at this time. 

The administrator should carefully consider how the volumes will be carved 
up and what groups or applications will be using them. For example, 
putting several storage-intensive applications or groups into the same 
dynamic disk set would not be efficient. These applications or groups 
would be better served by being divided up into separate dynamic disks, 
which could then grow as their space requirements increased, within the 
allowable growth limits. 



NOTE: 

Dynamic disks cannot be used for clustering configuroHons because 
Microsoft Cluster only supports basic disks. 



More detailed information regarding the WebUI for disk management 
activities can be found in the HP ProLiant Storage Server Administration 
Guide. 

File System Elements 

File system elements are composed of the folders and subfolders that are 
created under each Logical Storage element (partitions, logical disks, and 
volumes). Folders are used to further subdivide the available file system 
providing another level of granularity for management of the information 
space. Each of these folders can contain separate permissions and share 
names that can be used for network access. Folders can be created for 
individual users, groups, projects, and so on. 

Detailed information on file system elements can be found in the 
administration guide. 

File-Sharing Elements 

The storage server supports several file sharing protocols, including 
DFS, NFS, FTP, HTTP, and Microsoft SMB. On each folder or Logical 
Storage element, different file sharing protocols can be enabled using 
specific network names for access across a network to a variety of clients. 
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Permissions can then be granted to those shares based on users or groups 
of users in each of the file sharing protocols. 

ume Shadow Copy Service Overview 

The Volume Shadow Copy Service (VSS) provides an infrastructure for 
creating point-in-time snapshots (shadow copies) of volumes. VSS supports 
64 shadow copies per volume. 

Shadow Copies of Shared Folders resides within this infrastructure and 
helps alleviate data loss by creating shadow copies of files or folders that 
are stored on network file shares at pre-determined time intervals. In 
essence, a shadow copy is a previous version of the file or folder at a 
specific point in time. 

By using shadow copies, a storage server can maintain a set of previous 
versions of all files on the selected volumes. End users access the file or 
folder by using a separate client add-on program, which enables them to 
view the file in Windows Explorer. 

Shadow copies should not replace the current backup, archive, or business 
recovery system, but they can help to simplify restore procedures. For 
example, shadow copies cannot protect against data loss due to media 
failures, however, recovering data from shadow copies can reduce the 
number of times needed to restore data from tape. 

Detailed information on Shadow Copies can be found in the administration 
guide. 

lizing Storage Elements 

No matter which type of storage element is created in the WebUI, the last 
step in creating the element is determining its drive letter or mount point and 
formatting the element. Each element created can exist as a drive letter(s), 
assuming one is available and/or as mount points off of an existing folder 
of a drive letter. Either method is supported. However, mount points can 
not be utilized for shares that will be shared using Microsoft Services for 
Unix (NFS). They can be setup with both but the use of the mount point in 
conjunction with NFS shares causes instability with the NFS shares. 

Formats consist of NTFS, FAT32, and FAT and all three types can be used 
on the storage server. However, the Volume Shadow Copy Service can 
only utilize volumes that are NTFS formatted. Also, quota management 
is possible only on NTFS. 
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clustered Server Elements 

Select storage servers support clustering. The HP ProLiant Storage Server 
supports several file-sharing protocols, including DFS, NFS, FTP, HTTP, 
and Microsoft SMB. Only NFS, FTP, and Microsoft SMB are cluster-aware 
protocols. HTTP can be installed on each node but the protocols cannot be 
set up through cluster administrator, nor will they failover during a node 
failure. 



AppleTolk shares should not be created on clustered resources as this is 
not supported by Microsoft Clustering, and data loss may occur. 



Network names and IP address resources for the clustered file share 
resource can also be established for access across a network to a variety 
of clients. Permissions can then be granted to those shares based on users 
or groups of users in each of the file sharing protocols. 

If your storage server model supports clustering, see the HP ProLiant 
Storage Server Administration Guide for complete details on cluster setup. 




CAUTION: 
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4 Server Storage 



Overview 



The storage server is configured at the factory with default system settings 
and with the operating system installed. This chapter provides additional 
details about the pre-configured storage configurations for the following 
storage servers: 

• MLl 1 0 Gl and DLl 00 ProLiant Storage Servers 

• MLl 10 G2 ProLiant Storage Servers 

• 300 and 500 series ProLiant Storage Servers 

Further protection against data loss can be achieved by assigning an 
online spare (or hot spare) to any configuration except RAID 0. This hard 
drive contains no data and is contained within the same storage sub 
system as the other drives in the array. When a hard drive in the array 
fails, the controller can then automatically rebuild information that was 
originally on the failed drive onto the online spare. This quickly restores the 
system to full RAID level fault tolerance protection. However, unless RAID 
ADG is being used, which can support two drive failures in an array, in the 
unlikely event that a third drive in the array should fail while data is being 
rewritten to the spare, the logical drive will still fail. 



For enterprise closse storage servers, storage limitations are based on the 
type of SAN the storage server is connected to. See the individual SAN 
documentation for limitations of Windows Storage Server 2003. 



Storage for MLIIO Gl and DLl 00 HP ProLiant Storage 
Servers 

The MLl 10 Gl and DLl 00 HP ProLiant Storage Servers ship 
pre-configured. No additional storage configuration is needed. 

Physical drive configuration 

Each storage server comes with four SATA hard drives. 
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• The ProLiant MLl 10 Gl Storage Server hard drives are non-hot 
pluggable. 

• The ProLiant DLIOO Storage Server hard drives are hot pluggable. 

The drives are configured by default into three logical disks at the SATA 
controller level as follov/s: 

Table 7 Hard drive configuration 



Logical Disk 


RAID 


Size/ Allocation 


1 


RAID 1 


9 GB across physical drive 0, 1 


2 


RAID 1 


9 GB across physical drive 2, 3 


3 


RAID 5 


Remaining physical disk space across all 
physical drives 



Logical Disk 2 
Secondary Operating System Disk 
■~ RAID 1 



Logical Disk 3 
Data Volume 




Physical Drive 0 Physical Drive 1 Physical Drive 2 Physical Drive 3 



15133 

Figure 7 Hardware RAID 



NOTE: 

In Adaptec Storage Manager, logical disks are labeled 1, 2, and 3. In 
Disk Manager, logical disks are displayed as 0, 1, and 2. 




Logical Disk 1 
Primary Operating System Disk 
RAID 1 



The primary OS logical drive resides on disk 0 and is mirrored on disk 1 
while the secondary OS logical drive resides on disk 2 and is mirrored 
on disk 3. If a single disk failure occurs, the system still functions off the 
mirrored disk. If the primary OS becomes corrupted and un-bootable, 
the secondary OS is available for data backup prior to using the Ouick 
Restore DVD to restore the system to the factory default state. 
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The data volume is configured as a hardware RAID 5 based basic 
partition across all four drives. This ensures redundancy in the event of a 
drive failure. The data volume is accessible by both the primary OS and 
secondary OS. 

Refer to the administration guide for additional information. 



Disk Manager 

The 100 series storage servers use Microsoft Disk Manager (DM) for 
managing the various types of disks presented to the file system. Disk 
Manager has two types of disk presentations: basic disk and dynamic 
disk. Each type of disk has special features that enable different types of 
management. The 100 series storage server uses all 3 disks as presented 
to it from the physical storage layer. The two RAID 1 disks are used for 
housing the primary and secondary OS basic partitions. The single RAID 
5 disk nouses the data volume on a basic partition. 



Disk partitioning and RAID configuration (MLl 10 Gl and 
DLIOO) 

The four hard drives included in the MLl 1 0 Gl and DLl 00 storage servers 
are configured for hardware RAID fault tolerance using the Adaptec 
241 OSA SATA RAID Controller. 

• The primary OS logical drive is configured as a 9 GB RAID 1 
mirror spanning drives 0 and 1 . 

• The secondary OS logical drive is configured as a 9 GB RAID 1 
mirror spanning drives 2 and 3. 

• The data volume is configured as a RAID 5 volume spanning the 
remaining space across all four drives. 

Table 8 RAID configuration by hard drives 



Hard Drive 0 


Partition C: 9GB 
Primary OS 


Partition F: User Data in 
RAID-5 


Hard Drive 1 


Partition C: 9GB 
Primary OS Mirror 


Partition F: User Data in 
RAID-5 


Hard Drive 2 


Partition D: 9GB 
Backup OS 


Partition F: User Data in 
RAID-5 


Hard Drive 3 


Partition D: 9GB 
Backup OS Mirror 


Partition F: User Data in 
RAID-5 
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Table 9 RAID configuration by logical drives 



Logical Drive 1 


Partition C: 9GB Primary OS - RAID 1 Mirror 
spanning physical drives 0 and 1 


Logical Drive 2 


Partition D: 9GB Secondary OS - RAID 1 Mirror 
spanning physical drives 2 and 3 


Logical Drive 3 


Partition F: Data volume using remaining disk 
space - RAID 5 volume spanning physical drives 
0, 1,2, and 3 



NOTE: 

In Adaptec Storage Manager, logical disks are labeled 1, 2, and 3. 
In Disk Manager, logical disks are displayed as 0, 1, and 2. The 
default configuration for the data volume can be modified using the Disk 
Management utility. Refer to the administration guide for additional 
information. 



The BIOS supports the following default boot sequence: 

1. CD-RW/DVD-ROM 

2. HDD 0, 1, 2 



NOTE: 



This is logical drive 1, 2, and 3 as presented by the SATA RAID 
controller. 



3. PXE (network boot) 
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Figure 8 Disk management, partitioning (ML110 G1 and 
DL100) 

Under normal circumstances, the MLl 10 Gl and DLIOO storage server 
boots up from the primary OS logical drive. If the system experiences a 
drive failure, the Adaptec 241 OSA sounds an audible alert to inform the 
user of a drive failure. 

• If a single drive failure occurs, it is transparent to the OS. 

• If a second drive fails, the data volume is lost and must be restored 
from backup. 

When the primary OS has a failure such as system files becoming 
corrupted, registry corrupted, and the system hangs during boot, the 
system shoula be run from the secondary OS. To run the system from the 
secondary OS: 

1. Power down the unit. 

2. Connect a monitor, keyboard, and mouse directly to the rear of the 
unit. 

3. Power on the unit. 

4. During boot up, select to use the secondary partition. 

The user should backup their user data and then use the Quick Restore DVD 
to restore the system to the factory default state as soon as conveniently 
possible. 
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Storage for ML! 10 G2 HP ProLiant Storage Servers 

The MLl 10 G2 HP ProLiant Storage Servers ship pre-configured. No 
additional storage configuration is needed. 

Physical drive configuration 

Each storage server comes with SATA hard drives. 

• The ProLiant MLl 10 G2 (Express) Storage Server hard drives are 
non-hot pluggable. 

• The ProLiant MLl 10 G2 (Workgroup) Storage Server hard drives 
are hot pluggable. 

MLl 10 G2 (Express) 

The drives are configured by default into three logical disks at the SATA 
controller level as follows: 

Table 10 ML110 G2 (Express) Hard drive configuration 



Logical Disk 


RAID 


Size/ Allocation 


1 


RAID 1 


9 GB across physical drive 0, 1 


2 


RAID 1 


9 GB across physical drive 1, 0 


3 


RAID 5 


Remaining physical disk space across all 
physical drives 
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Logical Disk 1 
Primary Operating System □isl< 
^ RAID 1 
> __ = 

Logical Disk 2 
Secondary Operating System Disk 
RAID 1 




Physical Disk 0 Physicai Disk 1 



Figure 9 ML110 G2 (Express) software RAID 

The primary OS logical drive resides on disk 0 and is mirrored on disk 1 
while the secondary OS logical drive resides on disk 1 and is mirrored 
on disk 0. If a single disk failure occurs, the system still functions off the 
mirrored disk. If the primary OS becomes corrupted and un-bootable, 
the secondary OS is available for data backup prior to using the Quick 
Restore DVD to restore the system to the factory default state. 

The data volume is configured as a software RAID 1 volume across both 
drives. This ensures redundancy in the event of a drive failure. The data 
volume is accessible by both the primary OS and secondary OS. 

Refer to the administration guide for additional information. 

MLl 10 G2 (Workgroup) 

The drives are configured by default into two logical disks at the SATA 
controller level as follows: 



Table 11 MLl 10 GS (Workgroup) Hard drive configuration 



Logical 
Disk 


RAID 


Size/ Allocation 


1 


RAID 5 


9 GB across physical drive 0, 1, 2, 3 


2 


RAID 5 


Remaining physical disk space across all 
physical drives 
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Logical Disk 1 
Operating System Disk 
RAID 5 




Logical Disk 2 
Data Volume 
RAID 5 






Physical Drive 0 Physical Drive 1 



Physical Drive 2 Physical Drive 3 



15228 



Figure 10 ML110 G2 (Workgroup) hardware RAID 




rV3-v NOTE: 



In Adaptec Storage Manager, logical disks are labeled 1, and 2. In Disk 
Manager, logical disks are displayed as 0, and 1 . 



The OS logical is striped across all disks. If a single disk failure occurs, 
the system still functions off the remaining three disks. If the primary OS 
becomes corrupted and un-bootable, use the Ouick Restore DVD to restore 
the system to the factory default state. 

The data volume is configured as a hardware RAID 5 based basic partition 
across all four drives. This ensures redundancy in the event of a drive 
failure. 

Refer to the administration guide for additional information. 

Disk Manager 

The 100 series storage servers use Microsoft Disk Manager (DM) for 
managing the various types of disk presented to the file system. Disk 
Manager has two types of disk presentations: basic disk and dynamic 
disk. Each type of disk has special features that enable different types of 
management. The 100 series storage server uses all disks as presented to 
it from the physical storage layer. 

Disk Partioning and RAID configuration (MLl 10 G2 Express) 

The two hard drives included in the MLl 10 G2 (Express) storage server 
is configured for software RAID fault tolerance using the motherboard 
SATA controllers. 
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• The primary OS logical drive is configured as a 9 GB RAID 1 
mirror spanning drives 0 and 1 . 

• The secondary OS logical drive is configured as a 9 GB RAID 1 
mirror spanning drives 1 and 0. 

• The data volume is configured as a RAID 1 volume spanning the 
remaining space across both drives. 



Table 12 RAID configuration by hard drives 



Hard Drive 0 


Partition C: 9GB 
Primary OS 


Partition F: User Data in 
RAID-1 


Hard Drive 1 


Partition C: 9GB 
Backup OS 


Partition F: User Data in 
RAID-1 



Table 13 RAID configuration by logical drives 



Logical Drive 1 


Partition C: 9GB Primary OS - RAID 1 Mirror 
across physical drives 0 and 1 


Logical Drive 2 


Partition E: 9GB Backup OS - RAID 1 Mirror 
across physical drives 1 and 0 


Logical Drive 3 


Partition F: Data volume using remaining disk 
space - RAID 1 mirror spanning physical drives 
0 and 1 



The BIOS supports the following default boot sequence: 

1 . CD-RW/DVD-ROM 

2. HDD 0, 1, 2 

3. PXE (network boot) 
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Figure 11 Disk management, partitioning (ML110 G2 Express) 



Under normal circumstances, the Mil 1 0 G2 (Express) storage server boots 
up from the primary OS logical drive. 

• If a single drive failure occurs, it is transparent to the OS. 

• If a second drive fails, the data volume is lost and must be restored 
from backup. 

When the OS has a failure such as system files becoming corrupted, 
registry corrupted, and the system hangs during boot, the system should be 
run from the secondary OS. To run the system from the secondary OS: 

1 . Power down the unit. 

2. Connect a monitor, keyboard, and mouse directly to the rear 
of the unit. 

3. Power on the unit. 

4. During boot up, select to use the secondary partition. 

The user should backup their user data and then use the Ouick Restore DVD 
to restore the system to the factory default state as soon as conveniently 
possible. 
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Disk partitioning and RAID configuration (MLl 10 G2 
Workgroup) 

The four hard drives included in the MLl 10 G2 (Workgroup) storage 
server is configured for hardware RAID fault tolerance using the Adaptec 
241 OSA SATA RAID Controller. 

• The OS logical drive is configured as a 9 GB RAID 5 mirror 
spanning drives 0, 1, 2 and 3. 

• The data volume is configured as a RAID 5 volume spanning 
across all drives. 



Table 14 RAID configuration by hard drives 



Hard Drive 0 


Partition C: 9GB OS 


Partition E: User Data in 
RAID-5 


Hard Drive 1 


Partition C: 9GB OS 


Partition E: User Data in 
RAID-5 


Hard Drive 2 


Partition C: 9GB OS 


Partition E: User Data in 
RAID-5 


Hard Drive 3 


Partition C: 9GB OS 


Partition E: User Data in 
RAID-5 



Table 15 RAID configuration by logical drives 



Logical Drive 1 


Partition C: 9GB Primary OS - RAID 5 Mirror 
across physical drives 0 and 1 


Logical Drive 2 


Partition E: 9GB Data volume using remaining 
disk space - RAID 5 volume is striped across 
physical drives 0, 1, 2 and 3 



NOTE: 

\~'^ In Adaptec Storage Manager, logical disks are labeled 1 and 2. In 
Disk Manager, logical disks are displayed as 0 and 1. The default 
configuration for the data volume can be modified using the Disk 
Management utility. Refer to the administration guide for additional 
information. 



The BIOS supports the following default boot sequence: 
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1. CD-RW/DVD-ROM 

2. HDD 0, 1 



rWjo NOTE: 

This is logical drive 1 as presented by the SATA RAID controller. 



3. PXE (network boot) 



• Sim (S ^ 



2 OnTfite' Hmager*^ 

^ event M^4i4tf 
' 'SKiiwt Felders 
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J.- 



Figure 12 Disk management, partitioning (ML110 G2 
Workgroup) 

Under normal circumstances, the MLl 10 G2 (Workgroup) storage server 
boots up from the OS logical drive. If the system experiences a drive 
failure, the Adaptec 241 OSA sounds an audible alert to inform the user of 
a drive failure. 

• If a single drive failure occurs, it is transparent to the OS. 

• If a second drive fails, the data volume is lost and must be restored 
from backup. 

When the primary OS has a failure such as system files becoming 
corrupted, registry corrupted, and the system hangs during boot, the system 
should be restored to the factory default state using the Ouick Restore DVD. 

The user should backup their user data and then use the Ouick Restore DVD 
to restore the system to the factory default state as soon as conveniently 
possible. 
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Storage for 300 series and 500 series ProLiant storage 
servers 

The 300 series and 500 series storage servers ship pre-configured for 
the Operating System only. Additional storage configuration is needed. 
Depending on the type of storage server, storage configuration can involve 
local storage configuration via the HP Array Configuration Utility, Adaptec 
Storage Manager, or SAN management tools. 

Physical drive configuration 

Each 300 series and 500 series storage server comes with two 
hot-pluggable hard drives for the Operating System only. The drives are 
configured by default into two logical disks at the controller level as follows: 



Table 16 Hard drive configuration 



Logical Disk 


RAID 


Size/ Allocation 


1 


RAID 1 


27 GB across physical drive 0, 1 


2 


RAID 1 


7 GB across physical drive 0, 1 
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Logical Disk 1 
Primary Operating System Disk 0 
RAID 1 ^ 



Logical Disk 2 
Primary Operating System Disk 1 
RAID 1 



Physical Disk 0 Physical Disk 1 

15161A 



Figure 13 Hardware RAID 



NOTE: 

In the HP Array Configuration Utility and Adaptec Storage Manager, 
logical disks are labeled 1 and 2. In Disk Manager, logical disks are 
displayed as 0 and 1 . 



Data volumes are not carved at the factory nor by the Quick Restore DVD, 
and must be configured manually by the end user Refer to the HP ProLiant 
Storage Server Administration Guide for additional information. 
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A Regulatory Compliance 
Notices 

Federal Communications Commission Notice 

Part 15 of the Federal Communications Commission (FCC) Rules and 
Regulations has established Radio Frequency (RF) emission limits to provide 
an interference-free radio frequency spectrum. Many electronic devices, 
including computers, generate RF energy incidental to their intended 
function and are, therefore, covered by these rules. These rules place 
computers and related peripheral devices into two classes, A and B, 
depending upon their intended installation. Class A devices are those that 
may reasonably be expected to be installed in a business or commercial 
environment. Class B devices are those that may reasonably be expected 
to be installed in a residential environment (personal computers, for 
example). The FCC requires devices in both classes to bear a label 
indicating the interference potential of the device as well as additional 
operating instructions for the user. 

The rating label on the device shows which class (A or B) the equipment 
falls into. Class B devices have an FCC logo or FCC ID on the label. Class 
A devices do not have an FCC logo or FCC ID on the label. Once the class 
of the device is determined, refer to the following corresponding statement. 

Class A equipment 

This equipment has been tested and found to comply with the limits for a 
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits 
are designed to provide reasonable protection against harmful interference 
when the equipment is operated in a commercial environment. This 
equipment generates, uses, and can radiate radio frequency energy and, 
if not installed and used in accordance with the instructions, may cause 
harmful interference to radio communications. Operation of this equipment 
in a residential area is likely to cause harmful interference, in whicn case 
the user will be required to correct the interference at personal expense. 

Class B equipment 

This equipment has been tested and found to comply with the limits for 
a Class B digital device, pursuant to Part 15 of the FCC Rules. These 
limits are designed to provide reasonable protection against harmful 
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interference in a residential installation. This equipment generates, uses, 
and can radiate radio frequency energy and, if not installed and used in 
accordance with the instructions, may cause harmful interference to radio 
communications. However, there is no guarantee that interference will not 
occur in a particular installation. If this equipment does cause harmful 
interference to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to try to correct 
the interference by one or more of the following measures: 

• Reorient or relocate the receiving antenna. 

• Increase the separation between the equipment and receiver. 

• Connect the equipment into an outlet on a circuit different from that 
to which the receiver is connected. 

• Consult the dealer or an experienced radio or television technician 
for help. 

Modifications 

The FCC requires the user to be notified that any changes or modifications 
made to this device that are not expressly approved by Hewlett-Packard 
Company may void the user's authority to operate the equipment. 

Cables 

Connections to this device must be made with shielded cables with metallic 
RFI/EMI connector hoods in order to maintain compliance with FCC Rules 
and Regulations. 

Declaration of conformity for products marked with the FCC 
logo - United States only 

This device complies with Part 15 of the FCC Rules. Operation is subject 
to the following two conditions: (1) this device may not cause harmful 
interference, and (2) this device must accept any interference received, 
including interference that may cause undesired operation. 

For questions regarding your product, contact: 

Hewlett-Packard Company 

P. O. Box 692000, Mail Stop 5301 1 3 

Houston, Texas 77269-2000 

Or, call 
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1-800- 652-6672 

For questions regarding this FCC declaration, contact: 

Hewlett-Packard Company 

P. O. Box 692000, Mail Stop 510101 

Houston, Texas 77269-2000 

Or, call 

(281) 514-3333 

To identify this product, refer to the Part, Series, or Model number found 
on the product. 

Canadian Notice (Avis Canadien) 

Class A equipment 

This Class A digital apparatus meets all requirements of the Canadian 
Interference-Causing Equipment Regulations. 

Cet appareil numerique de la classe A respecte toutes les exigences du 
Reglement sur le materiel brouilleur du Canada. 

Class B equipment 

This Class B digital apparatus meets all requirements of the Canadian 
Interference-Causing Equipment Regulations. 

Cet appareil numerique de la classe B respecte toutes les exigences du 
Reglement sur le materiel brouilleur du Canada. 

European Union Notice 

C € Products bearing the CE marking comply with the EMC Directive 
(89/336/EEC) and the Low Voltage Directive (73/23/EEC) issued by 
the Commission of the European Community and if this product has 
telecommunication functionality, the R&TTE Directive (1999/5/EC). 

Compliance with these directives implies conformity to the following 
European Norms (in parentheses are the equivalent international standards 
and regulations): 
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• EN 55022 (CISPR 22) - Electromagnetic Interference 

• EN55024 (IEC6 1000-4-2, 3, 4, 5, 6, 8, 1 1) - Electromagnetic 
Immunity 

• EN61 000-3-2 (IEC61 000-3-2) - Power Line Harmonics 

• EN61 000-3-3 (IEC61 000-3-3) - Power Line Flicker 

• EN 60950 (lEC 60950) - Product Safety 

BSMI Notice 




Japanese Notice 

rwfiisii, ■\tn'iii:nmn'^m.mmm6 3itmmm^ (vccd 

RIS M # i ' « o T IE L I ^ Sk H IK 1/ < ?r L T T ^ V \ 

r«sB!4, '\iin^^^mmu^■mmt■-e^S3immm^ (vccd w«ifiic 

K'J< ^' 7 ;^ Atf SKWKBT-r r ©fi«?r|c|aSJtt;-ffiffl-r5 tSft 

Japanese Power Cord Notice 
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Battery Replacement Notice 



A 



WARNING! 

The computer contains an internal lithium manganese dioxide, a 
vanadium pentoxide, or an alkaline battery pack. A risk of fire and 
burns exists if the battery pack is not properly handled. To reduce the 
risk of personal injury: 

• Do not attempt to recharge the battery. 

• Do not expose the battery to temperatures higher than 60°C (140°F). 

• Do not disassemble, crush, puncture, short external contacts, or 
dispose of in fire or water. 



# Batteries, battery pocks, and accumulators should not be disposed of 
together with the general household waste. To forward them to recycling 
or proper disposal, please use the public collection system or return them 
to HP, an autnorized HP Partner, or their agents. 

For more information about battery replacement or proper disposal, 
contact an authorized reseller or an authorized service provider. 



Taiwan Battery Recycling Notice 



The Taiwan EPA requires dry battery manufacturing or 
importing firms in accordance with Article 15 of the Waste Disposal Act 
to indicate the recovery marks on the batteries used in sales, giveaway 
or promotion. Contact a qualified Taiwanese recycler for proper battery 
disposal. 



English notice 



Disposal of waste equipment by users in private household in the European 
Union 



^^"This symbol on the product or on its packaging indicates that this 
product must not be disposed of with your other household waste. Instead, 
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it is your responsibility to dispose of your waste equipment by handing it 
over to a designated collection point for recycling of waste electrical and 
electronic equipment. The separate collection and recycling of your waste 
equipment at the time of disposal will help to conserve natural resources 
and ensure that it is recycled in a manner that protects human health and 
the environment. For more information about where you can drop off your 
waste equipment for recycling, please contact your local city office, your 
household waste disposal service, or the shop where you purchased the 
product. 



Dutch notice 

Verwijdering van afgedankte apparatuur door prive-gebruikers in de 
Europese Unie 



Dit symbool op het product of de verpakking geeft aan dot dit 
product niet mag worden gedeponeerd bij het normale huishoudelijke 
afval. U bent zelf verantwoordelijk voor het inleveren van uw afgedankte 
apparatuur bij een inzamelingspunt voor het recyclen van oude elektrische 
en elektroniscne apparatuur. Door uw oude apparatuur apart aan te 
bieden en te recyclen, kunnen natuurlijke bronnen worden behouden 
en kan het materiaal worden hergebruikt op een manier waarmee de 
volksgezondheid en het milieu worden beschermd. Neem contact op met 
uw gemeente, het afvalinzamelingsbedrijf of de winkel waar u het product 
hebt gekocht voor meer informatie over inzamelingspunten waar u oude 
apparatuur kunt aanbieden voor recycling. 



Czechoslovakia n notice 

Likvidace zarfzenf soukromymi domacfmi uzivateli v Evropske unii 




^^■Tento symbol na produktu nebo baleni oznacuje vyrobek, ktery 
nesmi byt vyhozen spolu s ostatnim domacim odpadem. Povinnosti 
uzivatele je predat takto oznaceny odpad na pi'edem urcene sberne 
misto pro recyklaci elektrickych a elektronickych zai^izeni. Okamzite 
trideni a recyklace odpadu pomuze uchovat prirodni prostredi a zajisti 
takovy zpusob recyklace, ktery ochrani zdravi a zivotni prosti^edi cloveka. 
Dalsi informace o moznostech odevzdani odpadu k recyklaci ziskate na 
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prislusnem obecnim nebo mestskem urade, od firmy zabyvajici se sberem 
a svozem odpadu nebo v obchode, kde jste produkt zakoupili. 

Estonian notice 

Seadmete jddtmete kdrvaldamine eramajapidamistes Euroopa Liidus 




See tootel voi selle pakendil olev siJmbol naitab, et konealust toodet 
ei tohi koos teiste maiapidamisiaatmetega korvaldada. Teie kohus on oma 
seadmete jdcitmed korvaldada, viies need elektri- ja elektroonikaseadmete 
jdcitmete ringlussevotmiseks selleks ettenahtud kogumispunkti. Seadmete 
jdcitmete eraldi kogumine ja ringlussevotmine korvaldamise ajal aitab 
kaitsta loodusvarasid ning tagada, et ringlussevotmine toimub viisil, mis 
kaitseb inimeste tervist ning keskkonda. Lisateabe saamiseks selle kohta, 
kuhu oma seadmete jaatmed ringlussevotmiseks viia, votke palun tihendust 
oma kohaliku linnakantselei, majapidamisiddtmete korvaldamise teenistuse 
voi kauplusega, kust Te toote ostsite. 



Finnish notice 

Laitteiden hdvittdminen kotitalouksissa Euroopan unionin alueella 




^^"Jos tuotteessa tai sen pakkauksessa on tdmd merkki, tuotetta ei 
saa hdvittdd kotitalousjdtteiden mukana. Tdlloin hdvitettdvd laite on 
toimitettava sdhkolaitteiden ja elektronisten laitteiden kierrdtyspisteeseen. 
Hdvitettdvien laitteiden erillinen kdsittely ja kierrdtys auttavat sddstdmddn 
luonnonvaroja ja varmistamaan, ettd laite kierrdtetddn tavalla, joka estdd 
terveyshaitat ja suojelee luontoa. Lisdtietoja paikoista, joihin hdvitettdvdt 
laitteet voi toimittaa kierrdtettdvdksi, saa ottamalla yhteyttd jdtehuoltoon tai 
liikkeeseen, josta tuote on ostettu. 

French notice 

Elimination des appareils mis au rebut par les menages dans I'Union 
europeenne 
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Le symbole appose sur ce produit ou sur son emballage indique que 
ce produit ne doit pas etre jete avec les dechets menagers ordinaires. II est 
de votre responsabilite de mettre au rebut vos appareils en les deposant 
dans les centres de collecte publique designes pour le recyclage des 
equipements electriques et electroniques. La collecte et le recyclage de vos 
appareils mis au rebut independamment du reste des dechets contribue 
d la preservation des ressources naturelles et garantit que ces appareils 
seront recycles dans le respect de la sante humaine et de I'environnement. 
Pour obtenir plus d'informations sur les centres de collecte et de recyclage 
des appareils mis au rebut, veuillez contacter les autorites locales de votre 
region, les services de collecte des ordures menageres ou le magasin dans 
lequel vous avez achete ce produit. 



German notice 

Entsorgung von Altgerdten aus privaten Haushalten in der EU 



Das Symbol auf dem Produkt oder seiner Verpackung weist darauf 
hin, dass das Produkt nicht ijber den normalen Hausmtill entsorgt werden 
darf. Benutzer sind verpflichtet, die Altgerdte an einer Riicknahmestelle fiir 
Elektro- und Elektronik-Altgerate abzugeben. Die getrennte Sammlung 
und ordnungsgemafie Entsorgung Ihrer Altgerdte trdgt zur Erhaltung der 
natiirlichen Ressourcen bei und garantiert eine Wiederverwertung, die 
die Gesundheit des Menschen und die Umwelt schiitzt. Informationen 
dazu, wo Sie Rticknahmestellen fur Ihre Altgerdte finden, erhalten Sie bei 
Ihrer Stadtverwaltung, den ortlichen Mtillentsorgungsbetrieben oder im 
Geschdft, in dem Sie das Gerdt erworben haben. 



Greek notice 

An6ppii|)r] dxpHOTOu c^onXiopoii ano xpnoTcq at iSiutikq voiKOKupid OTr|v 
EupunaiKr) 'Evwoq 



^^"To ou|j[3oXo auTO oto npoiov r\ it] ouoKeuaoia tou uno6e:iKvue:i oti to 
ouyKEKpiiJEvo npoiov bzv npcnci va 6iaTi9CTai |ja^i |j£ to dXXa oikiokci aaq 
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anoppi|j|jaTa. AviiQCTa, civai 6iKr| oaq £:u9uvr| va anoppiqjCTC tov axPHcn^o 
£^onXia|j6 aaq napa6i6ovTdc; tov oe Ka6opiO|j£:vo ar|(j£io ouXXoync; Y'^i 
Tr|v avQKUKXwari dxPHcn^ou riXcKipiKOu kqi riXcKipoviKOu £:^onXia|jou. H 
^exwpicrrn auXXoyn kqi avaKUKXwar| tou dxPHOTOu £^onXia|jou aaq Kaid 
Tr|v an6ppii}jr| 6a au|j|3dX£i orri 6iaTr|pr|ar| twv 9uaiKuv nopwv kqi 9a 
6iao9aXia£:i oti r| ovoKUKXcjori yivCTai |j£ ipono nou npooraTCUEi Tr|v 
av6punivr| uycia kqi to n£pi|3dXXov. fia nepioooTCpcc; nXr|po9opiEc; 
oxETiKd |j£ TO nou |jnop£iT£ va napa6woCT£: tov dxPHcn^o £^onXio|j6 oaq 
yia avQKUKXwori, EniKOivuvrjOTE |j£ to ap|j66io tohiko ypa9£io, Tr|v 
ToniKr) unripEoia 6id6£or|c; oikiqkuv anoppi|j|jdTuv r) to Kardarriija onou 
ayopdoQTC to npoiov. 



ngarian notice 

Kesziilekek maganhaztartasban torteno selejtezese az Europai Unio 
teriileten 




^^"A kesztileken, illetve a kesziilek csomagoldsdn Idthato azonos 
szimbolum annak jelzesere szolgdl, hogy a kesztilek a selejtezes sordn 
az egyeb hdztartdsi hulladektol eltero modon kezelendo. A vdsdrlo 
a huOadekkd vdit kesztileket koteles a kijelolt gyuitohelyre szdilftani 
az elektromos es elektronikai kesziilekek ujrahasznositdsa celjdbol. A 
hulladekkd vdIt kesztilekek selejtezeskori begyujtese es ujrahasznositdsa 
hozzdjdrul a termeszeti eroforrdsok megorzesehez, valamint biztositja a 
selejtezett termekek kornyezetre es emberi egeszsegre nezve biztonsdgos 
feldolgozdsdt. A beqyujtes pontos helyerol bovebb tdjekoztatdst a 
lakhelye szerint illetekes onkormdnyzattol, az illetekes szemeteltakarito 
vdllalattol, illetve a termeket eldrusito helyen kaphat. 

ian notice 

Smaltimento delle apparecchiature da parte di privati nel territorio 
dell'Unione Europea 




Questo simbolo presente sul prodotto o sulla sua confezione indica 



che il prodotto non pud essere smaltito insieme ai rifiuti domestici. E 
responsabilitd dell'utente smaltire le apparecchiature consegnandole 
presso un punto di raccolta designato al ricicio e alio smaltimento di 



HP ProLiant Storage Server user guide 



63 



apparecchiature elettriche ed elettroniche. La raccolta differenziata e il 
corretto ricicio delle apparecchiature da smaltire permette di proteggere 
la salute degli individui e I'ecosistema. Per ulteriori informazioni relative 
ai punti di raccolta delle apparecchiature, contattare I'ente locale per lo 
smaltimento dei rifiuti, oppure il negozio presso il quale e stato acquistato 
il prodotto. 



Latvian notice 

Nolietotu iekartu iznTcinasanas noteikumi lietotajiem Eiropas Saviembas 
privatajas majsaimniedbas 




Sads simbols uz izstradaiuma vai uz ta iesainojuma norada, ka 
so izstraddjumu nedrlkst izmest kopa ar citiem sadzTves atkritumiem. Jus 
atbildat par to, lai nolietotds iekdrtas tiktu nodotas specidii iekdrtotos 
punktos, kas paredzeti izmantoto elektrisko un elektronisko iekdrtu 
savdksanai otrreizejai pdrstrddei. Atseviska nolietoto iekdrtu savdksana 
un otrreizejd pdrstrdde palldzes saglabdt dabas resursus un garantes, ka 
sTs iekdrtas tiks otrreizeji pdrstrdddtas tddd veidd, lai pasargdtu vidi un 
cilveku vesellbu. Lai uzzindtu, kur nolietotds iekdrtas var izmest otrreizejai 
pdrstrddei, jdversas savas dzTves vietas pasvaldlbd, sadzTves atkritumu 
savdksanas dienestd vai veikald, kurd izstrdddjums tika nopirkts. 

Lithuanian notice 

Vartotoji^ is privacii^ nami^ ukii^ jrangos atlieki^ salinimas Europos 
Sqjungoje 




^^■Sis simbolis ant gaminio arba jo pakuotes rodo, kad sio gaminio 
salinti kartu su kitomis namy ukio atliekomis negalima. Salintinas jrangos 
atliekas privalote pristatyti j specialiq surinkimo vietq elektros ir elektronines 
jrangos atliekoms perdirbti. Atskirai surenkamos ir perdirbamos salintinos 
jrangos atliekos pades saugoti gamtinius isteklius ir uztikrinti, kad jos bus 
perdirbtos tokiu budu, kuris nekenkia zmoniy sveikatai ir aplinkai. Jeigu 
norite suzinoti daugiau apie tai, kur galima pristatyti perdirbtinas jrangos 
atliekas, kreipkites j savo seniunijq, namy ukio atlieky salinimo tarnybq 
arba parduotuv^, kurioje jsigijote gaminj. 
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Polish notice 



Pozbywanie si^ zuzytego sprz^tu przez uzytkownikow w prywatnych 
gospodarstwach domowych w Unii Europejskiej 




^^■Ten symbol na produkcie lub jeao opakowaniu oznacza, ze 
produktu nie wolno wyrzucac do zwyl<tych pojemnikow na smieci. 
Obowiqzkiem uzytkownika jest przekazanie zuzytego sprz^tu do 
wyznaczonego punktu zbiorki w celu recyklingu odpadow powstatych ze 
sprz^tu elektrycznego i elektronicznego. Osobna zbiorka oraz recykling 
zuzytego sprz^tu pomogq w ochronie zasobow naturalnych i zapewniq 
ponowne wprowadzenie go do obiegu w sposob chroniqcy zdrowie 
cztowieka i srodowisko. Aby uzyskac wi^cej mformacji o tym, gdzie 
mozna przekazac zuzyty sprz^t do recyklingu, nalezy s\q skontaktowac z 
urz^dem miasta, zaktadem gospodarki odpadami lub sklepem, w ktorym 
zakupiono produkt. 

Portuguese notice 

Descarte de Lixo Eletrico na Comunidade Europeia 




Este simbolo encontrado no produto ou na embalagem indica 
que o produto nao deve ser descartado no lixo domestico comum. E 
responsabilidade do cliente descartar o material usado (lixo eletrico), 
encaminhando-o para um ponto de coleta para reciclagem. A coleta 
e a reciclagem seletivas desse tipo de lixo ajudarao a conservar as 
reservas naturais; sendo assim, a reciclagem sera feita de uma forma 
segura, protegendo o ambiente e a saude das pessoas. Para obter mais 
informa<;6es sobre locais que reciclam esse tipo de material, entre em 
contato com o escritorio da HP em sua cidade, com o servi(;o de coleta de 
lixo ou com a loja em que o produto foi adquirido. 



Slovakian notice 

Likvidacia vyradenych zariadenf v domacnostiach v Europskej unii 
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Symbol na vyrobku alebo jeho baleni oznacuje, ze dany vyrobok 
sa nesmie likvidovat' s domovym odpadom. Povinnosfou spotrebitel'a je 
odovzdaf vyradene zariadenie v zbernom mieste, ktore je urcene na 
recyklaciu vyradenych elektrickych a elektronickych zariadeni. Separovany 
zber a recyklacia vyradenych zariadeni prispieva k ochrane prirodnych 
zdroiov a zabezpecuje, ze recyklacia sa vykonava sposobom chraniacim 
I'udske zdravie a zivotne prostredie. Informacie o zbernych miestach na 
recyklaciu vyradenych zariadeni vam poskytne miestne zastupitel'stvo, 
spolocnosf zabezpecujuca odvoz domoveho odpadu alebo obchod, v 
ktorom ste si vyrobok zakupili. 



Slovenian notice 

Odstranjevanje odsluzene opreme uporabnikov v zasebnih gospodinjstvih 
V Evropski uniji 



^^"Ta znak na izdeiku ali njegovi embalazi pomeni, da izdelka ne 
smete odvreci med gospodinjske odpadke. Nasprotno, odsluzeno opremo 
morale predati na zbiralisce, pooblasceno za recikliranje odsluzene 
elektricne in elektronske opreme. Loceno zbiranje in recikliranje odsluzene 
opreme prispeva k ohranjanju naravnih virov in zagotavlja recikliranje te 
opreme na zdravju in okolju neskodljiv nacin. Za podrobnejse informacije 
o tem, kam lahko odpeljete odsluzeno opremo na recikliranje, se obrnite 
na pristojni organ, komunaino sluzbo ali trgovino, kjer ste izdeiek kupili. 



Spanish notice 

Eliminacion de residues de equipos electricos y electronicos por parte de 
usuarios particulares en la Union Europea 



Este simbolo en el producto o en su envase indica que no 
debe eliminarse junto con los desperdicios generales de la casa. 
Es responsabilidad del usuario eliminar los residuos de este tipo 
depositandolos en un "punto limpio" para el reciclado de residuos 
electricos y electronicos. La recogida y el reciclado selectivos de 
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los residues de aparatos electricos en el momento de su eliminacion 
contribuira a conservar los recursos naturales y a garantizar el reciclado 
de estos residues de forma que se proteja el medio ambiente y la salud. 
Para obtener mas informacion sobre los puntos de recogida de residuos 
electricos y electronicos para reciclado, pongase en contacto con su 
ayuntamiento, con el servicio de eliminacion de residuos domesticos o con 
el establecimiento en el que adquirio el producto. 



Swedish notice 

Bortskaffande av avfallsprodukter fran anvdndare i privathushall inom 
Europeiska Unionen 



^^■Om den har symbolen visas pa produkten eller forpackningen 
betyder det att produkten inte far sidngas pa samma stdlle som 
hushallssopor. I stdllet dr det ditt ansvar att bortskaffa avfallet genom att 
overldmna det till ett uppsamlingsstdlle avsett for atervinning av avfall fran 
elektriska och elektroniska produkten Separat insamling och atervinning 
av avfallet hjdlper till att spara pa vara naturresurser och gdr att avfallet 
atervinns pa ett sdtt som skyddar mdnniskors hdlsa och miljdn. Kontakta 
ditt lokala kommunkontor, din ndrmsta atervinningsstation for hushallsavfall 
eller affdren ddr du kopte produkten for att fa mer information om var du 
kan Idmna ditt avfall for atervinning. 
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B Electrostatic Discharge 



To prevent damage to the system, be aware of the precautions you need to 
follow when setting up the system or handling parts. A discharge of static 
electricity from a finger or other conductor may damage system boards 
or other static-sensitive devices. This type of damage may reduce the life 
expectancy of the device. 

To prevent electrostatic damage, observe the following precautions: 

• Avoid hand contact by transporting and storing products in 
static-safe containers. 

• Keep electrostatic-sensitive parts in their containers until they arrive 
at static-free workstations. 

• Place parts on a grounded surface before removing them from 
their containers. 

• Avoid touching pins, leads, or circuitry. 

• Always be properly grounded when touching a static-sensitive 
component or assembly. 

Grounding methods 

There are several methods for grounding. Use one or more of the following 
methods when handling or installing electrostatic-sensitive parts: 

• Use a wrist strap connected by a ground cord to a grounded 
workstation or computer chassis. Wrist straps are flexible straps 
with a minimum of 1 megohm ± 10 percent resistance in the 
ground cords. To provide proper grounding, wear the strap snug 
against the skin. 

• Use heel straps, toe straps, or boot straps at standing workstations. 
Wear the straps on both feet when standing on conductive floors 
or dissipating floor mats. 

• Use conductive field service tools. 

• Use a portable field service kit with a folding static-dissipating 
work mat. 

If you do not have any of the suggested equipment for proper grounding, 
have an authorized reseller install the part. 
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NOTE: 

For more information on static electricity, or for assistance with product 
installation, contact your authorized reseller. 
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